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首先，通过直接沉积 28-31 层单层厚度约为 8 nm 的量子点到 125 µm 直径的
无芯光纤的外表面，获得了一个新型的量子点/光学光纤的可见光激光振荡器。
光学光场直接从大约 244 nm 厚的 CdSe/ZnS 量子点薄膜耦合进入光学光纤，从
而获得了泵浦阈值能量密度小于 2.6 mJ cm-2，波长约为 644 nm 的红光激光器。
该振荡器中从体积约为 4.5×10-7 cm3的量子点增益中获得了 37 W 的峰值功率，
对应脉冲宽度和脉冲能量分别为 3.6 ns 和 134 nJ。实验证明了光谱和时域上变窄
的输出激光特性，获得的激光光束特性表现出近似平顶模式，对光学集成器件与
系统有重要的意义。 


























为 1.63 µm，当用泵浦光波长为 1.57 µm 泵浦时，满足相位匹配的信号光和闲频






    最后，通过直接将光子晶体光纤熔接到光纤激光器的腔内，获得了超低泵浦
阈值的调Q全光纤超连续光源。对于光纤布拉格光栅的反射波长为 1064 nm时，
获得了平坦的从 500-1950 nm 的超连续光谱，超连续光谱的阈值低于 420 mW。
还优化了调 Q 重复频率和调制占空比对超连续光谱的影响。通过观察光谱和时
域脉冲的演化，我们实验理解了这种长脉冲腔内泵浦的超连续光谱产生的物理机
理。当重复频率为 100 Hz，调制占空比为 5%时，超连续光谱的阈值低于 0.3 W，
这是目前报道的超连续光谱最低的阈值。为了探索泵浦波长与光纤零色散波长差
值对超连续光谱的影响，进一步使用反射波长为 1067 nm 的光纤布拉格光栅构成
提供调 Q 脉冲的谐振腔，使泵浦光子晶体光纤的波长更加远离光纤的零色散波
长 1055 nm。将掺镱光纤长度从 10 m 减少为 4 m，采用之前相类似腔内泵浦结构
超连续光谱的 976 nm 激光二级管的阈值升高到 1.72 W。但是获得了更加平坦、
超连续光谱范围更宽的从 465 nm-2100 nm 的超连续光谱。 
 
关键词: 光纤激光器；量子点；量子点激光器；中红外；四波混频；光子晶体光


















Fiber lasers having advantages of compact structure, good beam quality, high 
efficiency, high power, high reliability are considered the most promising laser 
sources. In this work, we focus on there fiber light sources: nanocrystal quantum 
dot/fiber laser, parametric oscillator based on the degenerated four-wave mixing 
(FWM) of both silica and tellurite photonic crystal fiber (PCF), and supercontinuum 
generation based on PCF nonlinear effect. First, compared to the traditional quantum 
dot random laser which have generally suffered from poor beam quality, as well as 
multiline and temporally-varying emission spectra, a novel hybrid quantum dot/fiber 
laser was experimental demonstrated. The hybrid laser beam intensity profile 
approximates a top hat, which is helpful for optical system integration. Second, duo to 
the MIR conversion efficiency reported based on degenerate FWM of PCF are very 
low, we proposed and modeled a novel MIR fiber optical parametric oscillator (FOPO) 
using silica and tellurite PCF, to guide the experiment. At last, by exploiting the 
nonlinear effect of PCF, a stable and low-threshold supercontinuum from visible to 
MIR is obtained. 
Firstly, direct coupling of the optical field in a ~244 nm thick, 
CdSe/ZnS quantum dot film to an optical fiber has yielded lasing in the red (λ ~ 
644 nm) with a threshold pump energy density < 2.6 mJ cm−2. Comprising 28–31 
layers of ~8 nm diameter quantum dots deposited onto the exterior surface of a 
125 μm diameter coreless silica fiber, this free-running oscillator produces 134 nJ in 
3.6 ns FWHM pulses which correspond to 37 W of peak power from an estimated 
gain volume of ~4.5 × 10−7 cm3. Lasing was confirmed by narrowing of the output 
optical radiation in both the spectral and temporal domains, and the laser beam 
intensity profile approximates a top hat. 
Secondly, in order to obtain a high-efficiency MIR idle, the dispersion and 
phase-matching of three kinds of silica PCF were compared. By exploiting FWM of 
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